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FRANKLIN COKE PLANT

BETHLEHEM STEEL CORPORATION
Johnstown, PA



EPA
Text Box
Note: This is a reference cited in AP 42, Compilation of Air Pollutant Emission Factors, Volume I Stationary Point and Area Sources.  AP42 is located on the EPA web site at www.epa.gov/ttn/chief/ap42/

The file name refers to the reference number, the AP42 chapter and section.  The file name "ref02_c01s02.pdf" would mean the reference is from AP42 chapter 1 section 2.  The reference may be from a previous version of the section and no longer cited.  The primary source should always be checked.






E : N .o - b4 ,' I" 'f)'

3‘_‘0'[ 2032073 Ol RS R

1

JOHNSTOWN PLANT

JOHNSTOWN, PA. 15907
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F. R. PULLEN | 3 | e
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. - | August 15, 1978

Certified Mail
Return Receipt Requested

Mr. Robert J. Clark

District Air Pollution Control Engineer
Pa. Dept. of Environmental Resources
Bureau of Air Quality & Noise Control
Prave Building - 2nd Floor

120 S. Center Street

Ebensburg, PA 15931

Dear Mr. Clark:

: Attached, in accordance with the Coke Oven Emission
Abatement Plan currently being negotiated, is a report in
regard to emissions tests conducted on #18 Coke Oven Battery
Combustion Stack. '

By measuring and repcorting the weilght of material
collected in the impingers and connecting glassware downstream
of the sample filter(s), Bethlehem Steel Corporation does not
consent to include such sample weights in any determination of
compliance with emission limitations. ‘

Due to the results of these tests and the limited
data available concerning coke oven combustion stack emissions,
we feel that additional testing is warranted. We would appre-
ciate vour comments and the comments of the PaDER Technical

 Services and Monitoring Division in regard to this matter.

Very truly yours,
I

— :
TN ‘ [
' o /o
\/C-/Z‘— ‘ . /\_,(A//L(_,-A,.____
._John T. Dunn, P.E.
Superintendent
Environmental Control Department

CGEE/1mp

attachment

cc w/attach: M. S. Malin .
B. DeXdaven /

R. P. Frye, Esg.’

Bethlehem Steel Corporaf/’dn ~
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particulate emission tests were conductéd at the #18
coke oven battery waste heat stack as‘specified in the Coke Oven
Emiséion Abatement Plan currently being negotiated. The tests

were conductad in a manner consistent with the requirements_of
.25 Pa. Code Chapter 139 in order to demonstrate compliance with
25 Pa. Code § 123. 13(c) (i.e., 0.04 gr/scfd)

The first test was conducted on June 27, 1978 and was
observed by J. Nazzaro, PaDER Technical Services, Harrisburg, PA.
R. J. Clark, PabDER, District Air_Pollution Control Engineer,
Ebensburg, PA, recorded battery operating data and A. Majers,
PaDER, Air Pollution Control Engineer, EFbensburg, PA, recorded
stack opacity for the duration of the test. | |

when weighing the filter subseqguent to testing, it was
discovered that the sample exhibited an extremely high degree of
hygroscopicity. in fact, it was not possible, with standard
procedures, to obtain a reliable sample weight due to the rapid
weight gain while on the balance. The sample weight was
ultimately obtained by methods as described in Sample'Recovery
and Laboratory Analysis. Using this method vielded a grain
joading of 0.110 gr/scfd, as measured by the front half of the
sampling train. | |

| Due to tne unusual nature of the sample, and since the
grain loading was inconsistent with the characteristically low
opacity, two additidnal tegts were performed using a modlfled
sampling train. An in-stack as well as an out-of-stack filter
was utilized for these tests and grain loadings were determined
+to be 0.022 gr/scfd and 0.018 gr/scid, as neasured by the front

half of the sampling train.
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Process Descri?tion
| #18 Coke.Oven Battéry.is a single.collecédr main; by-

product battery, conﬁaining 77 slot~type ovens and having a rated

capacity of.1230 net tons of coke per day. A prﬁcess flow

schematic is shown in Appendix B. Premixed high'an& low volatile

coal is charged into the ovens and, under normal conditions,

-allowed to "coke" for approximately 18 hours. The ovens ére_

indirectly fired with undesulfurized coke oven gas which exhausts:

by natural draft through the waste heat stack. The stack dis~

charge is 11 feet in diameter and 250 feet above grade.

- Operating Conditions

.#18 Coke Oven Battery was operating at normal capacity
during the emission testing period. The average coking tiﬁes
were 18 hr. 29 min., 18 hr. 7 min., and 18 hr. 7 miﬁ. duringn
Test Nos. 1, 2, and 3 respectively. Additional opefating data

is presented in Appendix B.

Test Equipment and Procedure

Testing was conducted at sampling'p¢rts located 102'
above grade. The'inside.diameter of the stéck at the samﬁLing
location is 12'545/8". For Tests No;.l.and NoO. é;_six travérée
points per diameter were sample for 10 minutes per pdint.” The
locations of the traverse points on each radiué with respéct to
the inside stack wall are as follows: . ;

Traverse Point Location (inches)

1 6.6
2 21.8
3 44,3



- Test No. 1 was pérformed in conformance with the re-
quirements of Method 5 - Determination of Particulate Emissions
from Stationary Sources, published in the Appendix to the Stand-
ards of Performance for New Stationary Sources, pfomulgated by |
tﬁe United States Environmental Protection Agency. The sampling

equipment was manufactured by Glass Innovations, Inc. calibration

_dates are as follows:

Dry Gas Meter - 4/3/78
Orifice 4/3/78
Nozzle : 4/19/78
Thermocouples 6/22/78

The pitot tube-sample probe assembly is constructed in
conformance with the design specifications of EPA Method 2 and
as such, was assigned a base line coefficient.of 0.84.

Due to low velocities in the stack, velocity pressures
for the preliminary traverse and the test were determined using
a one inch manometer having 0.005 iﬁch divisions. The sampling
probe, consisting of“a one-half inch stainless steel nozzle and
a glass liner, was connected directly to the inlet of the filter
holder. |

Samplihg_train leak checks were performed prior fo and
immediately following sampling at each of the four test ports.

The initial leak check was conducted at a vacuum egual
to 10" Hg. Subseguent leak checks wére conducted at a vécuum
higher than the maximum vacuum obtained during testing.. During
Test No. 1, the leak check performed upon concluding sampling

at the third port indicated a leakage rate of 0.078 cfm. prior




’

to sampling the fourth port the leak was.found and“corrected. An
adjustment to the dry gas meter volume was made to compensate for
the leak. All other leak checks weare below-thé.o.oz cfm limit.

- Test No. 2 was conducted soleiy to.determine if
s;mpllng with an in-stack filtesr would provide an 1n51ght 1nto
the unusual nature of the sample. Therefore, sampllng durlng
_Test No. 2 was conducted at only one sample polnt and u51ng an
1n—stack and an out-of-stack filter. The results of this test
indicated a grain loading much lower than that determlned in Test
No. 1. Therefore, a confirming third test was conducted

The test equipment and procedure for Test Nq. 3 was
identical to Test No. i, except that an in-stack filter was also
used. Due to pitot tube interference by the in-stack filter
holder, velocity pressures were determined using én S—type ?itot
tube immediately prior to sampling at eacu poft. ;Copieé of all
field data sheets are included in Appendix.A.'

~The dry gas molecular weight was determined usiug.an
Orsat Analyzer. Three individual gas samples wefe obtained and

analyzed. The average results of the analyses aré 4.7% CO,,

8.3% 0y, 0.0% CO, and 87.0% Nj.

Sample Recovery and Laboratory Analysis

Post-test clean—-up and sample recovery Were performed
in accordéance with the procedures specified in EPA Method 5 and -
Chapter 139 of the PaDER Rules and Regulations. The weights of

material collected in each portion of the sampling train were




determined individually. Results of all analyses are presented
in Appendix a.

‘The hygroscopic nature of the filter particulate
necessitated a modification of the balance weighing chamber in
order to obtain an accurate weight. One side door of the balance
was rehoved and replaced with an acetate sheet having a slot large
enoﬁgh to allow a filter to be placed on the.balance. Compressed
air was dried by passing through two impingers containing silica
Qel and introduced into the weighing chamber to create a slightly
positive pressure. Filter weights could thus be determined with-
out experiencing the extremely rapid weight gains previousiy
encountered. To further reduce moisture interferences, the
Ffilters from Tests No. 2 and No. 3 were oven dried at lOSO c,
transported to the balance in hot petri dishes and weighed

immediately.

Discussion

Subsequent to performing Test No. 1, it was felt
that additional testing was warranted based on the following:
1. The sample obtained exhibited an extremely high

degree of hygroscopicity making it impossible to
be accurately weighed using the same method as

was used to obtain the pretest filter weight.

(A sample weight was ultimately obtained using

the methods as previously described in the Sample

Recovery and Laboratory Analysis.)




2, It was theorized that the hygrbsc0picity may.be
caused by matter which exists as a gas at the
stack temperature (approximately 600° F) but was
condensing at the probe and filter box températuré
(approximately 250° F) and therefore being deposited
on the filter. 1In order to coﬁfirm this theory, :
Test No. 2 was conducted utilizing both_an:in—stack
and an out-of-stack filter. It should be noted that
the in-stack filter catch from Test No. 2 did not
exhibit any degree of hygroscoPicity, howéver, the
out-of-stack filter exhibitéd the same hygroscopic
nature as that found in Test No. 1.

3. It is realized that a firm relationship beﬁweeﬁ grain
loadiﬁg and stack emission opacity has not been estab-
lished, however, it was felt that tﬁe gréin_loading
of 0.110 gr/scfd was not consistent with the char-
acteristically low opacities of'this_stack.

4. Test Nb. 2 confirmed the theory that the.hygrosﬁopic
material exists as a gas at the stéck température.
However, since the total grain loading of 0.022
gr/scfd was significantly lower than Test No. 1, é

third test was conducted for comparison purposes.

Test No. 3 yielded a grain loading of 0.018 gr/scfd
and was conducted in an identical manner as Test No. 1 except

that an in-stack filter was added to the sampling train. At



this time an adeguate explanation cannot be offered regarding

the extreme differences obtained by sampling with the two
methods. Héwever, due to the exitreme differences and the
relatively small amount of data available, it is felt that
the results of Test No. 1 should not be-used fof detefmining
compliance with 25 Pa. Code Section 123.13(c).

1t is recommended that an intensive program be

initiated to conduct additional testing and anélysis to further

evaluate, both guantitatively and qualitatively, the emissions

from #18 Coke Oven Battery Combustion Stack.

Tests Conducted By:

G E L bt

G. E Eéksteln
Air Quality Control Engineer

Al )9/44’7

R 4 Holtzf*/ -

Senior Air Quallty Conbrol Technician

;'}")““)/
A 7 et

JiF. Fyocky

Air Quality Control Technician

< N

. R._“oskal
-Alr Ouality Control Technician
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APPENDIX A

Summary of Test Results

Orsat Analysis

Velocity Traverse

Field Data Sheets, 6/27/78
Field Data Sheets, 8/2/78_
Field Data Sheets, 8/7/78
Laboratory Data Sheet, 6/27/78
Laboratory Data Sheet, 8/2/78
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Calculation Sheets, 8/7/78

Stack Drawing
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EXHIBIT II-A

Orsat Analysis

- Run #1 Run #2 Run #3 - Average
5.2 4.4 4.4 4.7
13.8 12.4 12.8 13.0
13.9 12.4 12.8 13.0

2
% 02 = 8.3
8 CO = 0.0
% N = 87.0

0.44(4.7) + 0.32(8.3) + 0.28(87.0) = 29.08
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Figure 2-5. Velocity traverse data.
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e
EXHIBIT VII-A Test No. -
_ Iocation #18 Battery W.H.S.

. LABORATORY DATA SHEET Date 6-27-78
I. Filter Particulate _
Final Filter Weight 1.2906 g
Initial Filter Weight 0.8741 g
Weight of Particulate collectad 0.4163 9
iI. Dry Particulate Acetone Distilled Water
Volume of Washings 190 ml 350 ml
TReight of Container and
Particulate 53.1500 g 84.3477 g
Weight of Container 53.1370 ¢ 84,3008 g
Waight of Particulate 0.0130 g 0.0469 g
11T, Condenser Solids
Volume of Washings 78 ml 290 mi
Volure of Condensate and
Water Washings 774 ml
Weight of Container and - -
Condenser Solids 52.5361l g 85.4718 g
Weight of Container —52.5319 g 85.4493 g
Weight of Condenser Solids 0.0047 g 0.0225 g/ 300ml
Weight of Insoluble
Condenser Solids 0.0190 g
Total Waight of Solids in '
Condensate and Water :
Washings 0.0771 g
v. Correction Blanks
- Volume of Blank 200 ml 200 ml
ti2ight of Container
and Residus 54.41028 4 50.07237 ¢
'»'.'e::.ght of Con:talr'.er 54.40930 g 50.07024 ¢
taight of Residu= 0.00098 g 0.00143 g .
Correction 0.0005 g/lo0ml  0.0007 g9/100 mi
V. Summary of Results |
Correct=d Weight of Dry 0.0445
Particulate 0.0121 g U g
Corrected Weignht of
Condenser Solids 0.0038 g 0.0737 9
Weight of Filter Particulate 0.4165 9
Total Weight of Material Collected 0.5506 g
VI. Volime of Coniznsate Collectad |
Initial Volume Final Volume Increase
Impingar # 100 ml 337 ml 237 ml
Inpingar # _ 100 m 142 ml 42 ml
Lrpingar £ 0 ml 5 ml 5 ml
Silica Gel 200.0 " g 219.5 g 19.5 g
Volime Collectad 303.5 mi



=4

i
H
m

by

45

Uog o

e
e}

ik

A1

n

i
=t IU
¥
0o 3 9

T

SLUNRT T R
(AT

W

=om

-y
'
14

|

?
v
)
-

LABORATORY DATA SHEET Iocation 222 2ALLELY

ht of Ma

-t
4
0

s
le}

o Date  8-2-78
| FILTER PARTICUL@TE’ o s om-. o Stack
Final Filter Weight 0.1979 g __0.9717 g
'Iniﬁial'Filtér Weight - 0.1666 g 0.9450 g
;weight of Partiéulate.éollected | '0_0313 . fé" 0.0267 g
 DRY PARTICULATE rozzle probe
Voiuma §f Acetone Vésn1ngs . _28 .i..ﬁl ;. .363 “ m1 -
Weight of Beaker and Dry Partlculate 80.9651 g 80.9990 ‘g
Veight of Beakgr ' 80.9628 g 80.?651 g
,Weighﬁ of Dry Particulate'_' 0.0023 Q - 0.0339 g
CONbENSER SOLIDS |
Toluma.of Condenéate'and Washings .516 ml
weight of Seaker_aﬁd Cdndenser So1ids 73.7880 g
weight of Beaker | | 73.7582 g
weight of Condéhser Solids - 1 0.0298 g/300ml
. CORRECTION BLANKS | ‘ 0.0513 ‘gﬁbuﬂ
'Acetbne Blénk; 0.00067  g/100 m:
JlShl1led Water Blank 0.00027 9/100 i
sulur?y OF RESULTS o
eight qf Filter Particulate 0.0580 g.
Cofrected Feight of Dry Particulate " 0.0335 g.
Correczed.wéight of Condensear SOTlGS.. 0.0499 g
. ' a terlal C011ccbed 0.1414 g

Trnercase {(ml)

Final Voluie (ml)

- Tnitial volure (ml)
51 100 270 170
5 100 119 19
3 0 o 2 P 2 _
213.4 9  __226,7 .9 = _-13.3 ¢
tema CAllmanad 204.3 ;1 |




Iocation #18 Battery W.H.S.

1,ABORATORY DATA SBEET
Date g-7-78

I. FILTER PARTICULATE o Staék | out of Stack
Final Filter Weight 0.1754 0.5174 ~ g
Tnitial Filter Weight 0.1542 g _ 0.4821 g

. Weight of Pa;ticulate.Collected 0.0212 g °f°353 g

1I. DRY PARTICULATE Nozzle Probe
volume of Acetone Washings 31 ml 397 - ml )
Weight of Beaker and ﬁry Particulate 53.0606. g 81.2472 g
weight of Beaker 53.05388: g 81.2233 g
ffeight of Dry Particulate '~ 0.0018 g 0.0219 g9

OII_. CONDENSER SOLIDS . .

| - 776____ ml

volume of Condensate and Washings
£9.2411 g

Seaker and Condenser Solids

iweight of
tteight of Beaker 3952229. g
teight of Condenser Solids - R ' 0'0;82 g/300mL
V. - CORRECTION BLANKS . 0.0471 g Total
Acetone Blank. | | 0.00067 .-g/lDO .
Distilled Water Blank- | 0.00027 g/100 =@l
. suz-ﬂ_r':;n;zy OF RESULTS |
iTeight of Filtér Particulate : _0'0565 g
| Corfected ileight of Dry Particulate 0.0208 g
Corrected-Weight of Condenser Solids | ‘ 0.0457 g
-Total Corrected Weight of.Material Collected 0.1230 - g
- VOLUME OF CONDINSATE COLLECTED
ig_%ial *bluﬁé (ml) Final Vblﬁ:e }ml) Incréasa {ml)
Tinpinger #1 100 330 . 230
Imoingar 2 100 129 29
Impinger £3 0 5__ 5 -
gilica Gzl 200.0 g 216.5 g _____1.-_6__-__5___ g




- EXHIBIT X-A

EPA METHOD NO. 5
-~ CALCULATION SHEETS

:-Test No.: -  _,1
:Location: 0 gls Batt. Waste Hqu;§tack.
Test Date:  __ 6-27-78 o

' Calculated By: JEF

1) ‘Volume of Water Collected:

Vwegrg = (VEe - Vic) ( ) : R
S ' MH20/\Pstd

Vwcstd

ft3 o | N
0.0474 vEc - vie) = (0.0474){ 703.5- 400

Vwcsta‘= - 14,386 sof

2) Volume of Air‘Metered:

——\ Meter

' ' ' A H N .
: —— [ Correction
Vmgrgq = Vi Tstd Ppar * ;3'6 Factor
o | 139\ -
530° 28.63 + 13.6 _ '
Teza | 29.92" Hg '997 |

Vised =< 72.382 ) 554

Vmstd_= 66.298 .scf dry




3) sStack Gas Moisture Content:

Bwo = VwCgtd = 14.386 - .178
Vmgeg + VWCged =  66.298 +14.386

% Hp0 = Bwo x 100

$ Hp0 = 17.8 2

4) Molecular Weight of Dry Gas:

44 ' 32 8 28\
Md = \& COp x T00) +\ & 03 x T00 /+\ % cO x 100/ +\ ® Nz X 100
M4 = ( 4.7 b4 .44) +( 8.3 x .32) +( 0 X .28) - (87.0 x .28)
Md = | + | + T+
e ._ g-z
MG = 29.08 : AR :_;“= ey

5) Molecular Weight of Stack Gases:

w(omme)e o) (o) () ()

Mg = 23.904 4+  3.204

Mg

Ms = 27.11

6) Velocity of Exit Gases: (ACTUAL)

: Ts
j\/s = Kp Cp Ps Ms AP avyg




2

Ve

Ve = 13 686  afps

]

Ps'

Where: Ps = Pbar * 1I3.6 = 28.63

'Ps = __28.57 " Hg .

7} Total Flow of Stack Gases:

ACTUAL:

Qs = AsVs X 60 —( 122. l) Q.B 686):: 60 =

STANDARD:

[(85 48 SEC>( ‘\/( 28(5;-;5(527) 11) ( 223 )
71. 303 )( 1.167 )( .223-._' |

)

.85

¢ I36" Hg
136 900 ‘acfm

B Tstd
- Qsgtg = Q <~std ) ( = ) (1—Bwo>

sttd

sttd = . 53980 scfm dry

7b) Velocity of Exit Gases: _(STANDARD)

—Vsétd= sttc/-”*s =< 53980

_\/gstd = 442.1 . sfpm

(o0 ) i) (#)( )




8)

9)

10)

Particulate Concentration:

| _ ) grains

.5506 .
Cs = 66.298 % 15.43 = .0083 x 15.43

Cs = .128 gr/scf dry

- Pollutant Mass'Rate: (gmr)

(Mr) (sttd) x 60

Dmr =
Vmgrg X 454-2§%?§
(.5506 )'(53980 ) - ( 1783300 )
pmr = 7/ x 60 =
(66.298 )x 454 ( 30099 )
pmr = 59.2 1bs/hx o ' |

Percent Isokinetic:

vm % 100
% isokinetic = std An e*VEstd

2 igokinatic = 97.4 %

| ( )xloo | o
& igsokinetic = \ 66.298 .
.001283 120 442.1 _



EXHIBIT XI-A

EPA METHOD NO. 5

_'-' CALCULATION SHEETS | ]
| | | Test No.: = 2
Locatibn_:" - #18 W.H.S.
Test Date: . 8-2-78
.. Calculatéd By: | JEFF

1) Volume of Water Collected:

Vwegeg = (Vrc - VJ.c) ( ) 2 ~} R
o MHE20/\Psta

| _ 3 g . S
VWCgg = (0 0474 ft ) (Vfc - V:.c) = (0_.0474)( 617.7 - 413.4) 7
VWCstd = 9.684 | scf - o e :

!
2) vVolume of Air Metered: : “
. | ?
| TE\ [ corraction :
_ — orrecti
Vigeq = Vm Tstd Ppar * 13-6 . Factor i
Tm Psta o
N - 1A 28.72+ 13.6 N
VMg td =( 71.278 ) 558 29.92" Hg 1.006
Vms;__d = 65.587 scf dry



3) Stack Gas Moisture Content:

Vmgtd + VWCgtd 65.587 +9.684

9.684 = .129

Bwo

§ Hy0 = Bwo x 100

$ H0 12.9 &

4) Molecular Weight of Dry Gas:

eon e m8) « onn1i8)s (s cox 8) + (s = 1)
Md = \8 COz x 100 g2 07 x 100 / +\ % x 100/ +\ & Np x 100
Md = ( 4.7 x -.44> +< 8.3x .32) +( x .28 +<37.o x .28>
Md = + | + +

Md = 29.08

5) Molecular Weight of Stack Gases:

(s - mue) + 15 () ~(ameon) (o ) 1s(lazs )

Ms = +

U

Ms

‘Is = 27.65

6) vVelocity of Exit Gases: (ACTUAL)

Ts
WJS = Ko Cp Ps Ms AP av




o0 2)( o J< T (s )
G Yo )oY

ss‘

.—Vs = 17 08 _afps
Where: Ps = Pbar + 13.6 = 28.72 = TI38" HG
Ps = 2_8.66 n Hg‘ ‘
7)f Total Flow of Stack Gases:
. ACTUAL: f
'__'Qs As Vs x 60 -( 122. ]) (17 08)3': 60 = 125100  acfm
STANDARD.

Tstd
QSgta = (Pstd ) ( == ) ( t- BWO) '
o 28.66 530° a
e ) (9 B (3 )( )

55430 scim dry

Il

_sttd

[™

'7b) vVelocity of Exit Gases: '(STANDARD)- | '
'_Vsstd = -sttc%*s *( 55430 ) . ( 122.1 )

_\/551.:cl = 454.0  sfpm




8) Particulate Concentration:

grains

Cs =
. . .1414 |
- Cs = 65.587 x 15.43 =( .002 )x 15.43
cs = _ -033 gr/scf dry

9) ©Pollutant Mass Rate: (pmr)

(M) (sttd) x 60

omr =
. rams

Vmgpg' ¥ 454 L

( L1414 )( 55430 ) (470268.12 )
pmr = x 60 = :

x 454
( 65.587 ) (29776.498 )

omr = 15.8 lbs/hr

10) Percent Isokinetic:

Vm x 100 ' l
std /&n e—\jsstd
( 65.587 ) x 100 . -
(001283 )( 120 )(454.0 )

% isokinstic = 93.8 2

% isokinetic

% isokinetic




EXHIBIT XII-A

. EPA METHOD NO. 5
 CALCULATION SHEETS

Test No.: 3
Location: | - #18 Battery W.H.S.
Test Date: 8-7-78

JFP

Calculated By: _

1) Volume of Watef Collected:
[ pH20\ [Tsig) &
(vee - vie) ( )( R
MH20/\Pgta/.

= (0.6474)(680.5-400.0) ‘

- 0474 Ita vie - Vic) =
Vwcstd w. 0. fe ic =
Vwcstd = 13.296 :scf.
2) Volume of Air Metered:
ﬁ-———é--__..V ”Me£er-
' A H_ ' Correction
Tstd Ppar *+ 13-6 ' Factor

Vial.. g = Vm |
std
Tm Pstd

1.10

530° 2g.72+ 13.6 ( | )_-
' woT - ,006 ‘

Vigeg = 64.718 scf dry




3) Stack Gas Moisture Content:

Bwo = VWCstqd = 13.296 = 170
Vmgtd + VWCgtd 64.718 + 13.296
& H,0 = Bwo x 100

§ HpO = _17.0 3

4) HMolecular Weight of Dry Gas:

PN NN
Md = \% COp x +\% 03 x 100 /+\ % 100/ +\ & Np x 100
ME& = (4 7 x .44) ( 8.3 % 32) +( 0 x .28) + (87__0 X .28)
Ma = + +

Md = ©29.08

S) Molecular Weight of Stack Gases:

(oo me) 20 o) () () (o)

Ms = +

Ms

Ms = 27.20

6) velocity of Exit Gases: (ACTUAL)

Ts
—Vs = Xo Cp Ps Ms AP avg




V.

[(85 48 sec)( 862 )] (28 (651)03623 >3 .1?8 | )

s = 73.684 )( 1.147 )( 0.198 )
d\/s = 16.740 afps ‘

.91

' : o pg' L _ ”1.' ‘ s
. Where: Ps = Pbar * 13.6 = 28.72 & I3, 6 Hy

7) Total Flow of Stack Gaées:

'ACTUAL

- Qs = As_\/s X 60 —( 122. ]) (16 74):-: 60 =

STANDARD- ?
T
Std l - Bwo
Pstd
28.65 530°
sttd = 122 600 29.92"Hg 92"Hg

50,330 scfm dry

122,600 acfm

Qsgtd

QSgeq T

7b) vVelocity of Exit Gases: (STANDARD)

Vsstd = stt%S =< 50,330 ) <122.1 )

__\/sstd = 412.2  sipm




8)

9)

10)

Particulate

Concentration:

Cs =

Cs =

( ) ( ra:Lns

123
64.718 x 15.43 =< .0019 )x 15.43

.029 gr/scf dry

Pollutant Mass Rate: (pmx)

() (@sstq) x 60

pmr =

pmr =

Vmgpg x 454 2

rams
1b.

371435.400)

(=)o), .
_<

x 454
(_64.718 ) 29381.972

12.6 l1bs/hr

Percent Isokinetic:

¢ isokinetic
% isokinetic

% isokinetic

Il

n

Vm x 100
Std An 9-\/Sstd

102.0 3

|
1 EY
]

)

s e

Cort D ) Yo )






EXHIBIT I-B

Coking Record (6-27-78)

Coking

Oven # Time Pushed Time Charged Hr. Min.

. 44 914 - 1000 17 35
54 1014 1042 18 24
64 1038 1051 18 36
74 1049 1104 18 36
84 1101 1119 18 38

6 1115 | 1136 18 41

16 1128 | 1148 18 53
26 1145 1203 18 50
36 1200 1240 18 13
46 1237 1251 18 40
56 1248 | 1302 | 18 41
66 1259 - 1311 18 40
76 - 1308 1323 18 36

8 1319 1334 - 18 37

18 1331 1346 - 18 34
28 1343 1357 18 31
38 1354 1407 18 32
48 1404 1416 18 30
58. 1413 1424 18 31

68 1421 1433 18 29







Exhibit

Exhibit

Exhibit

Exhibit

Exhibit
Exhibit
Exhibit
Exhibit
Exhibit
Exhibit
Exhibit
Exhibit
Exhibit
Exhibit
Exhibit

Exnhibit

"II-B

I1I-B

IV-B

XI-B
XIT-B
XIII-B
XIV-B
XV-B

XVi-B

APPENDIX B

Coking Record, 6/27/78

paily Production Worksheet, 6/27/78
Collecting Main Pressure Chart (East End),
Collecting Main Pressure Chart (West End),
Céke Oven Gas Consumption Chart, 6/27/78
Coking Record, 8/2/78

Daily Production Worksheet, 8/2/78
Collecting Main Pressure Chart (East End),
Collecting Main Pressure Chart (West End),

Coke Oven Gas Consumption Chart, 8/2/78

Coking Record, 8/7/78

. Daily Prdduction Worksheet, 8/7/178

Collecting Main Pressure chart (East End),
Collecting Main Pressure Chart (West End),
Coke Oven Gas Consumption Chart, 8/7/78

Process Flow Schematic

6/27/78

6/27/78

8/2/78
8/2/78

8/7/78

8/7/78
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EXHIBIT VI-B

Coking Record (8-2-78)

Coking

- Oven # Time Pushed Time Charged " Hr.  Min.
14 1522 1533 18 13
24 1530 1543 18 12
34 1540 1558 18 16
44 1549 1606 17 56
- 54 1609 1623 18 05
64 1619 1629 18 07
74 1625 1639 18 01
84 1635 1653 18 03
6 1648 1703 17 20
" 16 1658 1744 17 20

26 - 1741 1753 17 52
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EXHIBIT XI-B.

Coking Record (8-7-78)

Coking
Oven % Time Pushed Time Charged Hr. Min.
s 1045 1100 17 s3
51 1055 1110 17 52 !
61 1105 1120 17 S0 |
71 1115 1129 17 50
81 1124 1138 17 37
3 1136 1148 17 34
13 1146 1212 17 37
33 1210 1255 17 52
43 1253 1305 18 27
) 53 1303 1315 18 22
63 1313 1324 18 29
73 1322 1333 18 25
83 1331 - . 1343 17 56
5 1341 1352 17 59
’ 15 1350 1402 18 00
25 1400 1410 . 17 55
35 1408 1419 17 53
45 1417 1428 17 24
55 1426 1433 17 22
65 1515 1527 18 03 !

75 1525 1540 18 04
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EXHIBIT VI-B

Coking Record (8-2-78)

_ Coking

Oven # Time Pushed Time Charged " Hr.,  Min.
14 1522 1533 18 13
24 1530 1543 18 12
34 1540 1558 18 16
44 1549 1606 17 56
54 1609 1623 18 05
64 1619 1629 18. 07
74 1625 1639 - 18 01
- 84 1635 1653 18 03
6 1648 _ 1703 17 20
16 1658 1744 17 20

. 26 1741 1753 17 52
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